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(54) APPARATUS AND METHOD FOR FORMING COATING FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make a film thickness as much uniform as possible by a 
simple controlling. 

SOLUTION: This coating film forming apparatus ejects a processing liq. toward rotating 
base sheet to form a coating film with a required thickness and is provided with a base 
sheet holding part, an ejecting head 4, a processing liq. feeding part. The base sheet 
holding part holds the base sheet and rotates it. The ejecting head 4 has a plurality of 
nozzles 15a-15g wherein the diameters arranged in one direction become gradually larger, 
so as to make the amt. of ejection of the ejected processing liq. gradually larger and the. 
nozzle \ 5a with the min. amt. of ejection is arranged at the central side of the base sheet. ■ - \ * 

The processing liq. feeding part feeds the processing liq. to the ejecting head 4. In the 

coating film forming apparatus with a constitution like this, the amt. of ejection of the processing liq. ejected from 
the nozzle gradually increases with approaching to the surrounding side from the central side of the baise sheet. 
The amt. of ejection on the surrounding side with a larger coating area become larger thereby and the film ; 
thickness, can bemade/:as:mucn 
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CLAIMS 



[Claim(s)] 

[Claim 1] A substrate maintenance means to be paint film formation equipment which forms the paint 
film of the thickness of a request of processing liquid on discharge and said substrate towards the 
rotating substrate, and to hold and rotate said substrate, The processing liquid regurgitation means 
which has two or more discharge parts put in order and arranged in said one direction so that the 
discharge quantity of the processing liquid breathed out may increase gradually toward an one direction, 
and arranges the discharge part of the minimum discharge quantity to the core side of said substrate, 
Paint film formation equipment which equipped said processing liquid regurgitation means with a 
processing liquid supply means to supply said processing liquid. 

[Claim 2] Paint film formation equipment according to claim 1 further equipped with a migration means 
to make said processing liquid regurgitation means displaced relatively to said substrate towards the 
circumference side of said substrate from the condition which has arranged said discharge part of the 
minimum discharge quantity to the core side of said substrate. 

[Claim 3] Said two or more discharge parts are paint film formation equipment according to claim 1 or 2 
which is two or more nozzles to which it is arranged at equal intervals and a path becomes large 
gradually towards said circumference side. 

[Claim 4] Said two or more discharge parts are paint film formation equipment according to claim 1 or 2 
which is two or more nozzles of the diameter of said to which an array pitch becomes narrow gradually 
towards said circumference side. 

[Claim 5] Said two or more discharge parts are paint film formation equipment according to claim 1 or 2 
which is two or more nozzle groups whose number of nozzles are arranged at equgj intervals and 
increases gradually towards said circumference side. 

[Claim 6] Said two or more discharge parts are paint film formation equipment given in either equipped 
with two or more nozzles which are the diameters of said and have been arranged at equal intervals, and 
the flow rate control-section material controlled so that the discharge quantity of each of said nozzle 
increases gradually towards said circumference side of claims 1-5. 

[Claim 7] Said two or more nozzles are paint film formation equipment given in either of claims 1-6 
which is the nozzle of an ink jet method, respectively. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to paint film formation equipment and the paint film 
formation equipment which forms the paint film of the thickness of a request of processing liquid on 
discharge and a substrate towards the substrate which rotates especially. 
[0002] 

[Description of the Prior Art] Conventionally, the paint film formation equipment which is made to rotate 
a substrate and forms a paint film when applying processing liquid, such as for example, photoresist 
liquid, to substrates, such as a liquid crystal substrate, an optical disk substrate, and a semi-conductor 
substrate, and forming paint films, such as resist film, is used. This kind of paint film formation 
equipment had two or more nozzles arranged in the direction of a path of the substrate held at the 
substrate attaching part which carries out rotation maintenance of the substrate, and the substrate 
attaching part, and is equipped with the processing liquid discharge part which carries out the 
regurgitation of the processing liquid to a substrate, and the nozzle migration section which moves a 
processing liquid discharge part to a circumference side from the core side of a substrate. With this kind 
of paint film formation equipment, since processing liquid is applied rotating a substrate, spreading area 
becomes large as it goes to the circumference side of a substrate. Therefore, passing speed of a nozzle 
and rotational speed of a substrate are made late, or control to which the discharge quantity from a 
nozzle is made to increase gradually is carried out as a processing liquid discharge part moves to a 
circumference side, in order to make thickness of a paint film into homogeneity. 
[0003] 

[Problem(s) to be Solved by the Invention] With said conventional configuration, since spreading area 
becomes large as it goes to the circumference side of a substrate, in order to make thickness into 
homogeneity, the above control must be performed. However, since such control is complicated control, 
the configuration of a control unit becomes complicated. For this reason, the configuration of a control 
unit is complicated and cost goes up. Moreover, if such complicated control is performed, it will be hard 
to perform control which whose controlling factor increased and was stabilized. 

[0004] The technical problem of this invention is for thickness to be made to be made to homogeneity in 

easy control as much as possible. 

[0005] 

[Means for Solving the Problem] The paint film formation equipment concerning claim 1 is equipment 
which forms the paint film of the thickness of a request of processing liquid on discharge and a 
substrate towards the rotating substrate, and is equipped with the substrate maintenance means, the 
processing liquid regurgitation means, and the processing liquid supply means. A substrate maintenance 
means holds and rotates a substrate. A processing liquid regurgitation means has two or more discharge 
parts installed in the one direction side by side so that the discharge quantity of the processing liquid 
breathed out may increase gradually, and it arranges the discharge part of the minimum discharge 
quantity to the core side of a substrate. A processing liquid supply means supplies processing liquid to a 
processing liquid regurgitation means. 

[0006] With such paint film formation equipment of a configuration, it increases gradually as the 
discharge quantity of the processing liquid breathed out from a discharge part goes to a circumference 
side from the core side of a substrate. For this reason, the discharge quantity by the side of the 
circumference where spreading area is big increases, and thickness is made to homogeneity as much as 
possible in easy control. The paint film formation equipment concerning claim 2 is further equipped with 
a migration means to make a processing liquid regurgitation means displaced relatively to a substrate 
along an one direction towards the circumference side of a substrate from the condition which has 
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arranged the discharge part of the minimum discharge quantity to the core side of a substrate, in 
equipment according to claim 1. In this case, a paint film can be formed even if it is a bigger substrate 
than the one direction die length of a processing liquid discharge part. 

[0007] The paint film formation equipment concerning claim 3 is two or more nozzles to which two or 
more discharge parts are arranged at equal intervals, and a path becomes large gradually towards said 
circumference side in equipment according to claim 1 or 2. In this case, discharge quantity can be simply 
made [ many ] as it goes to a substrate circumference side only by enlarging the aperture of a nozzle 
gradually. The paint film formation equipment concerning claim 4 is two or more nozzles of the diameter 
of said to which an array pitch becomes gradually narrow towards a circumference side in two or more 
discharge parts in equipment according to claim 1 or 2. In this case, discharge quantity can be simply 
made [ many ] as it goes to a substrate circumference side only by narrowing the array pitch of a nozzle 
gradually. 

[0008] The paint film formation equipment concerning claim 5 is two or more nozzle groups whose 
number of nozzles two or more discharge parts are arranged at equal intervals, and increases gradually 
towards a circumference side in equipment according to claim 1 or 2. In this case, discharge quantity 
can be simply made [ many ] as it goes to a substrate circumference side only by making [ many ] the 
number of nozzles of a nozzle group gradually. The paint film formation equipment concerning claim 6 is 
equipped with two or more nozzles which two or more discharge parts are the diameters of said, and 
have been arranged at equal intervals, and the flow rate control-section material controlled so that the 
discharge quantity of each nozzle increases gradually towards a circumference side in equipment given 
in either of claims 1-5. In this case, since the discharge quantity of each nozzle is controlled so that the 
discharge quantity of each nozzle increases gradually towards a circumference side in flow rate control- 
section material, discharge quantity can be made [ many ] as it goes by easy control to a substrate 
circumference side. 

[0009] In equipment given in either of claims 1-6, two or more nozzles of the paint film formation 

equipment concerning claim 7 are nozzles of an ink jet method, respectively. 

[0010] 

[Function] According to this invention, it increases gradually as the discharge quantity of the processing 
liquid breathed out from a discharge part goes to a circumference side from the core side of a substrate. 
For this reason, the discharge quantity by the side of the circumference where spreading area is big 
increases, ^and^thickness.js made to. homogeneity as much as possible in easy control. 

[0011] T ' 'Z 7 7 '. ~ . \ \ [ " ~' 

[Example] Drawing 1 is the perspective view showing the paint film formation equipment by 1 operation 
gestalt of this invention. The substrate attaching part 3 to which paint film formation equipment 1 
carries out adsorption maintenance of the optical disk substrate (henceforth a substrate) 2 pivotable in 
drawing 1 , The discharge head 4 which carries out the regurgitation of the processing liquid towards the 
substrate 2 held at the substrate attaching part 3, It has the processing liquid feed zone 5 which 
supplies processing liquid to a discharge head 4, the head migration section 6 which moves a discharge 
head 4 in the direction of a path from the core side of a substrate 2 at a circumference side, and the 
control section 7 which controls the substrate attaching part 3, the processing liquid feed zone, 5, and 
the head migration section 6. 

[0012] The substrate attaching part 3 has the substrate maintenance base 10 which adsorbs a 
substrate 2 and in which disc-like rotation is free, and the substrate rotation motor 11 made to rotate 
the substrate maintenance base 10. Around the substrate attaching part 3, the wrap cup 12 is arranged 
in the perimeter of the held substrate 2. A path becomes large gradually, for example, the discharge 
head 4 has the nozzles 15a-15g of seven ink jet methods, as shown in drawing 2 . The these nozzles 
[ 15a-15g ] aperture is determined according to the spreading area which increases by the 
circumference side. Each nozzles 15a-15g are put in order and arranged by the single tier in the one 
direction. The direction of a path of a substrate 2 is sufficient as this direction of a nozzle configuration. 
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and it may intersect the direction of a path at an angle of predetermined. In addition, since the spreading 
area by the side of the substrate circumference becomes large compared with a substrate core side, 
nozzle 15a of the diameter of min is arranged at the core side of a substrate 2, and it is arranged nozzle 
15g of an overall diameter at the circumference side. 

[0013] The processing liquid feed zone 5 consists of a quantum regurgitation pump which can adjust 
discharge quantity, a pressurized sealing tank The processing liquid feed zone 5 supplies the processing 
liquid of the fixed discharge quantity defined according to spreading area, the processing time, or 
thickness to a discharge head 4. The head migration section 6 moves a discharge head 4 in the direction 
of a path of a substrate 2 between the start location shown in drawing 1 as a continuous line, and the 
evacuation location shown according to a two-dot chain line. The head migration section 6 is equipped 
with the arm section 20 which attached the discharge head 4 at the tip, the migration frame 21, the 
guide rail 22 of one pair of upper and lower sides, the maintenance frame 23, the screw shaft 24, and the 
migration motor 25. The arm section 20 has rotation section 20a for adjusting the attachment posture of 
a discharge head 4 to the circumference of vertical axes on the way. The migration frame 21 is attached 
in the end face of the arm section 20. The guide rail 22 of one pair of upper and lower sides guides the 
migration frame 21 horizontally. The maintenance frame 23 is supported for the screw shaft 24, enabling 
free rotation. while holding the both ends of a guide rail 22. The screw shaft 24 is arranged in parallel 
with a guide rail 22 between guide rails 22, and the migration motor 24 is connected with the end. In the 
migration frame 21, the guide bearing (not shown) supported for a guide rail 22, enabling free sliding is 
attached. u 
[0014] The control section 7 consists of microcomputers containing CPU, ROM, RAM, etc., as shown in 
drawing 3 . The processing liquid feed zone 5, the substrate rotation motor 1 1, the migration motor 25, 
and other I/O sections are connected to the control section 7. Moreover, the input key 30 containing 
the start key for actuation initiation and the various sensors 31 containing the sensor which detects the 
rotation location of the screw shaft 24 and the rotational frequency of the rotation mechanical ■ • 
component 11 are connected to the control section 7. 

[0015] Next, actuation of an above-mentioned operation gestalt is explained according to the control 
flow chart shown in drawing 4 . Initial setting is performed at step S1 of drawing 4 . At the time of this 
initialization, the head migration section 6 is arranged in the evacuation location which shows a 
discharge head according to a two-dot chain line. At step S2, it waits to equip the substrate 
maintenance base 10 with a substrate 2. If the substrate maintenance base 10 is equipped with a 
substrate 2, it will shift to step S3. At step S3, it arranges in the start location which shows a discharge 
head 4 to drawing 1 as a continuous line by the head migration section 6. In step S4, the substrate 
rotation motor 11 is turned on and a substrate 2 is rotated with fixed rotational speed. At step S5, the 
processing liquid feed zone 5 is turned on, and the regurgitation of the processing liquid is turned and 
carried out to a substrate 2 from a discharge head 4. And a discharge head 4 is moved to the 
circumference side of a substrate 2 with constant speed at step S6. At step S7, it waits for a discharge 
head 4 to arrive at a spreading termination location. If a discharge head 4 arrives at a spreading 
termination location, it will shift to step S8. At step S8, the substrate rotation motor 11, the migration 
motor 25, and the processing liquid feed zone 5 are turned off. In step S9, it transmits to the substrate 
transport device which was able to prepare the substrate discharge command independently, and 
returns to step S2. 

[0016] Here, since the Nozzles [ 15a-15g] diameter of a nozzle is enlarged according to the increment 
in spreading area, the paint film of the thickness of homogeneity can be formed as much as possible by 
the easy control to which a substrate 2 is rotated with constant speed, and a discharge head 4 is moved 
with constant speed. Other examples are explained. 

(a) As shown in drawing 5 , in a discharge head 4, array spacing of the diameter 35a-35i of the same, for 
example, nine nozzles, may be gradually narrowed according to the increment in spreading area. 
[0017] (b) The diameter 45 of the same, for example, 6 sets of nozzle groups, may be arranged at equal 



intervals, and the nozzles [ of the nozzle group 45 / 45a-45f ] number may be made to increase in a 
discharge head 4 according to the increment in spreading area, as shown in drawing 6 . In this case, a 
nozzle may be arranged in the array direction of a nozzle group, and the crossing direction, and a nozzle 
may be arranged in the shape of a periphery. 

[0018] (c) As shown in drawing 7 , in a discharge head 4, Nozzles 15a-15e may be arranged at equal 
intervals, and the sharp edge orifice 36 for decompressing gradually the processing liquid supplied in a 
discharge head 4 to each nozzles 15a-15e, and controlling a flow rate may be arranged, 
(d) A substrate attaching part may be moved instead of moving a discharge head. 
[0019] 

[Effect of the Invention] As explained above, according to this invention, it increases gradually as the 
discharge quantity of the processing liquid breathed out from a discharge part goes to a circumference 
side from the core side of a substrate. For this reason, the discharge quantity by the side of the 
circumference where spreading area is big increases, and thickness is made to homogeneity as much as 
possible in easy control. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective view of the paint film formation equipment by 1 operation gestalt of this 
invention. v 

[Drawing 2] The perspective view of a discharge head 

[Drawing 3] The block diagram showing the configuration of a control system 
[Drawing 4] The control flow chart of paint film formation equipment 
[Drawing 5] Drawing equivalent to drawing 2 of other operation gestalten 
[Drawing 6] Drawing equivalent to drawing 2 of other operation gestalten 
[Drawing 7] Drawing equivalent to drawing 2 of other operation gestalten 
[Description of Notations] 

1 Paint Film Formation Equipment 

2 Substrate 

3 Substrate Attaching Part 

4 Discharge Head 

5 Processing Liquid Feed Zone 

6 Head Migration Section 
15a-15g, 35a-35i, 45a-45f Nozzle 
45 Nozzle Group 
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